1 [5] [6] [7] angina, 2 arrhythmias, 2 6 8 rehospitalisation, prolonged disability, and continued smoking.
Increased mortality
There is increasing evidence that depressed myocardial infarction patients have an increased mortality rate [1] [2] [3] [4] [5] [6] ; this eVect appears to be independent of the severity of MI and is impressive. In the most quoted study, examining six month mortality, patients with major depression had an increased mortality rate: after adjusting for other factors (previous MI, age and Killip class) the adjusted hazard ratio was 3.3 (95% confidence intervals (CI) 1.96 to 4.68).
1 At 18 months' follow up the adjusted odds ratio was 6.6 for patients who had depressive symptoms shortly after the MI. 5 If these results were replicated in the UK, the increased mortality associated with depressive disorder would represent approximately 20 000 patients per annum.
Severity and duration of depression
The association between depression and increased mortality is derived from studies including small numbers of depressed patients, and the studies are not entirely consistent. A number of methodological diYculties must be considered, namely that studies have varied in their measures of depression, the inclusion rates of patients and the proportions of men and women (table 1) . 1 2 6 9-12 All studies agree that depression in MI is independent of the severity of the infarction.
Diagnosis
Diagnosis of depressive disorder according to research criteria requires consistent symptoms over two weeks. It is not clear whether depressive symptoms that have only been present for 7-10 days after an MI should be regarded as depressive disorder. In addition, it appears that the presence of a few depressive symptoms (a Beck depression inventory score > 10) immediately after the infarct accurately predicts mortality at 18 months. 5 It is not clear why mild depression should be predictive of increased mortality. It is known that chronic depressive disorder (that is, occurs many months before the MI) is associated with more severe depression, more social problems, and reduced chance of stopping smoking after an MI. 13 14 Social stress and depression Two studies emphasised the greatest eVect of depression on mortality among women, especially those recently divorced. 10 15 These findings concur with previous studies that show that social stress and social isolation are linked to an increased risk of MI and subsequent increased mortality. [16] [17] [18] Lespérance et al reported that low social support was only associated with increased mortality in those who were also depressed. 19 Denollet and Brutsaert's construct of "type D personality", which appears to be particularly closely related to increased mortality or recurrent MI, consists of depression combined with social inhibition.
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Possible mechanisms
The possible mechanisms linking depression to increased mortality are somewhat speculative at present. Most authors make reference to the increased vulnerability to arrhythmias as a result of a damaged myocardium and the increased sympathetic tone that occurs in depression. 20 Support for these hypotheses comes from the observations that: + the increased mortality of the depressed patients in one study was concentrated among those with 10 premature ventricular contractions per hour 1 + emotional distress is only associated with increased mortality in patients with non-Q wave myocardial infarction + depressed cardiac patients have an increased heart rate and decreased heart rate variability. 8 21 There have been suggestions in the literature that the increased vulnerability to arrhythmias may relate to increased cortisol, increased adrenaline (epinephrine) and noradrenaline (norepinephrine) that occur in depression, but there is little evidence to fully substantiate these ideas.
The other important possibilities are behavioural factors. Depressed subjects may be less likely to adhere to medication regimens, to take exercise, to stop smoking, or to change their diet. The link between depression at the time of MI and reduced chance of smoking cessation is a compelling reason for cardiologists to identify depression at the time of the infarct. 2 22 
Other adverse outcomes
Depression has an adverse eVect on other outcomes, such as angina and quality of life. This relation is more firmly established than the eVects depression has on mortality. All studies indicate that depression is associated with a range of negative outcomes including more rehospitalisation, more reinfarction, angina, emotional instability, domestic social impairment, continued smoking, delayed return to work, and impaired quality of life. [23] [24] [25] [26] One recent study found that depression (OR = 1.99) was second only to history of previous MI (OR = 2.31) out of a long list of possible predictors of functional limitation of daily activities one year after MI. 27 These adverse outcomes are of major concern to cardiologists. First, they represent reduced quality of life, which is potentially improved by treatment of the depression. Second, they are responsible for increased health care costs; distressed patients presenting for cardiac rehabilitation incurred nearly four times more health care costs compared with non-distressed patients, through more rehospitalisation and recurrent cardiac events.
28
Intervention studies Several studies have reported that psychosocial interventions reduce mortality in MI patients by up to 40%, possibly because of the beneficial eVects on mood. 29 On the other hand, two recent studies of psychosocial rehabilitation have produced negative results. 30 31 In neither trial, however, was there a significant reduction of depression. In the Welsh trial 30 the depression scores remained identical in the experimental and control groups-19% in each were depressed at the end of the trial. In the Canadian study 31 the Beck depression inventory score only dropped slightly from 8.1 to 6.9 in the intervention group, similar to the control group (8.4 to 7.6). 31 To successfully reduce depression, specific psychological treatment might be required. The potential benefits of successful reduction of depression, as we have seen, may be the possible eVect on improved mortality and the more certain improvement in quality of life. It is important to note that there is a small group of patients with chronic depression, whose depression does not improve even when they are in a successful rehabilitation programme. 32 This small group with chronic and persistent depression may be the group responsible for the association between depression and increased deaths and could be targeted in future intervention studies.
Implications for cardiologists
There is good evidence that detecting and treating depression in MI patients is worthwhile, and successful treatment of depression is believed to improve quality of life and possibly reduce mortality. For patients with chronic depression, an attempt should be made to detect and treat this over and above any treatment of depression in cardiac rehabilitation programmes. It is suggested that routine screening of patients with an appropriate set of clinical questions or a self administered questionnaire to detect depression should be followed, where appropriate, with treatment with antidepressant medication, cognitive therapy, or both. 33 The selective serorotonin reuptake inhibitors (SSRI) appear to be safe for the treatment of depression in patients with cardiac disease 34 but further work is needed before this is confirmed. 35 
Conclusion
It is clear from this review that there are many unanswered questions concerning the relation between depression and increased mortality in MI patients. However, there is clear evidence that approximately one in six MI patients have depression, which is independent of the severity of heart disease and which leads to a poor outcome, including poor quality of life, continued cardiac symptoms, increased heart disease, and, probably, increased mortality. There is some evidence that those who have severe heart disease are at greatest risk of adverse outcome attributable to depression. It is these patients in whom depression is most likely to be missed because both doctor and patient understandably focus their main attention on the heart disease and its treatment. Cardiologists, like other physicians, need to incorporate assessment of mood and treat MI patients with concurrent depression to improve quality of life. 
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